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SECTION 1: INTRODUCTION

The Alaska Administrative Code dictates aspects of the collection of blood and method of
alcohol analysis. 13 AAC 063.110 gives information on the collection and handling of d
samples and 13 AAC 063.120 details methods of blood alcohol analysis that are ap@ropriate for
use in the State of Alaska.

The method used by this laboratory for quantitative ethanol analysis of bod
beverages is headspace gas chromatography. A computer-interfaced ins %
D

analyzes specimens within a programmed sequence. The result is a a )f unknown
case samples with known concentrations of ethanol, with any varigtions il amount of injection
ilue

corrected by the addition of an internal standard, n-propanol, in th

\
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SECTION 2: EVIDENCE HANDLING

Evidence submitted to the Laboratory for ethanol analysis includes but is not limited to blood,
beverage samples and homebrews. Blood is usually submitted in specific forensic al

Forensic alcohol collection kits are also acceptable for submitting beveragg
samples. Beverage samples are not required to be refrigerated.

Evidence is checked out from the evidence room through the Labdgatory mation
Management System (LIMS). As with any other type of cas andlyst should pay attention to
agency numbers, item numbers, laboratory numbers, cogdition @nd tye of sample as well as
the status of tamper-proof seals.

Evidence is stored in a locked refrigerator at all tin§€s ep@during analysis. During analysis
the evidence must be secured in the locked blood al€ohoMaberatory if the analyst is not present.

ey ERof sealed packaging should be marked with the
% ed and the initials of the analyst who opened

gbe marked with the laboratory number and item

When opening evidence for analysis eac
laboratory number, item number, dategt
it. The tube or item that is to be an
number.

The analyst’s ng o include: how the sample was packaged, if the packaging was
sealed, the nu pe of tubes submitted, any unusual aspects of the sample, and any
broken seals
recordedg

analyst has completed their analysis and is ready to forward the report on for
iew. The date of completion is entered when the analyst is ready to roll the draft
e milestone in the LIMS.

Outer seals must be resealed after analysis with tamper-proof evidence tape. There should be
some means of identifying when and by whom this was performed, usually by initialing and
dating the evidence tape. Samples that require toxicology testing should be packaged for
shipment to Washington State Patrol Toxicology Laboratory. The outer packaging and any
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additional tubes should be resealed and returned to the evidence section along with all samples
that do not require toxicology testing.

Note: Blood and urine are biological materials and precautions associated with handling a
biological hazard should be taken. Please refer to the Laboratory’s Health and Safety Manual
for more information regarding the handling of biological materials.
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SECTION 3: DILUENT, CALIBRATION STANDARDS AND CONTROLS

Internal Standard Diluent

Chemicals that meet American Chemical Society (A.C.S.) specifications will be used when
available. Dissolve 20 grams of sodium chloride and 0.3 mL of n-propanol in 2 liters
deionized water. Solution can be stored at room temperature and expires in 3 montfs.

A newly prepared internal standard diluent is deemed suitable for use in casew hen

one integrated peak is in the negative control and all whole blood controls gags durifig s first
use. The internal standard diluent’s preparation and suitability determina mo ented in
the blood alcohol discipline’s reagent log. %

Calibration Standards

NIST traceable agueous ethanol standards at 0.025, 0.0560.180, 0200 and 0.300 and 0.400
9/100 mL are used for calibration. Calibration standards%are purghase® from an ISO 17025
certified supplier. A critical supply vendor form is cogppleted for edch calibration standard. The
Certificates of Analysis for all calibration standar the blood alcohol laboratory.

m the lot should be run as a sample
facturer’s specifications. The lot numbers and
IMS where they will become part of each case

file as a permanent record of the s for each calibration.

After a new lot of calibrationsgandagd i rified, the following documentation is included in the
Calibration Standards bi :

1. Compound sgim fordhe run used to verify the calibration standard
2. Chroma of the’calibration standard duplicates analyzed

Controls

ontrol (Blank): Deionized Water

gtiles Control: Chemicals that meet American Chemical Society (A.C.S.)

S ications will be used when available. To a 500 mL volumetric flask add 500 uL of
mefpanol, acetone, ethanol and isopropanol and 250 uL acetaldehyde. Dilute to volume with
deionized water. The solution can be stored at room temperature and expires in 1 year.

A newly prepared mixed volatiles control is deemed suitable for use in casework when all
chemicals in the mixture are detected with baseline separation during its first use. The
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mixed volatiles control’s preparation and suitability determination is documented in the blood

alcohol discipline’s reagent log.

3. Whole Blood Ethanol Controls: Whole blood ethanol controls are purchased from a reputable
supplier. A critical supply vendor form is completed for the whole blood controls. The
certificates of analysis for all whole blood controls are kept in the blood alcohol labgratory.

Prior to using a new lot of whole blood controls one vial should be run ten ti
the lab parameters of precision. The labs parameters of precision are defin
or 5% whichever is greater of the mean analyzed value. These values
agreement with the expected range given by the manufacturer. The va
and expiration dates must be entered into the LIMS where they v
case file as a permanent record of the control used for each batch andlysis. If a new
shipment of the same lot of controls is received the controls onl§nee e run once (in
duplicate) to verify they fall within the prior range.

After determining the whole blood control’s parameter§of pregision, the following
documentation is included in the Whole Blood trols Qinder:

Manufacturer’s certificate of analysis

Whole Blood Control Spreadshg
Compound summary for the,r b determine the parameters of precision
control analyses

. Chromatograms for the hgle
After a new shipment of the same I0WisgVerified, the following documentation is included in

BN

the Whole Blood Contr I
1. Compound s a the run used to verify the same lot
2. Chromat s Gfthe whole blood control duplicates analyzed

Date Documefitation Bf Whole Blood Controls and Calibration Standards

When a hi of whole blood controls or calibration standards is received by the
laborato received is marked on the certificate of analysis. After the new shipment is
verf th te in which they are put in use is marked on the certificate as well. Finally, when
the blood control or calibration standard of a shipment is consumed, the end of use
date iSynarked on the certificate of analysis.
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SECTION 4: EQUIPMENT AND INSTRUMENTATION

Diluter/Dispenser

A Hamilton Microlab 500 series diluter/dispenser is used for sample dilution. The NACL dilution
method on the diluter/dispenser is set for a 200 uL sample with 2000 pL of internal
diluent along with a 3000 pL wash between samples. The complete parameters for the NAC
method can be found in the maintenance and calibration binders for each of th
diluter/dispensers.

The diluter/dispenser should be flushed with deionized water after e ey
diluter/dispenser is sent out annually for calibration and routine m@intenafice,. Documentation of
this maintenance and calibration information is kept in binders, in th& bloo@igfcohol laboratory.
Other maintenance and repair is performed, as needed, ac g t&the manufacturer’s
recommendation and is documented in the maintenancegog.

Headspace Gas Chromatograph

An Agilent 6850 gas chromatograph equipped wit 8Weadspace autosampler and a
flame ionization detector is used for sample analysis. Thgfinstrument is interfaced with a
computer and uses the Chemstation Hea

case samples in the programmed seque
used for analysis, along with any argfiv

dspaeg software to calibrate and analyze unknown
% inted copy of the current instrument method

ds, is kept in the binder next to the instrument.

Repair and maintenance of the gagch ograph and headspace auto sampler is performed
as needed in accordance wit nufacturer's recommendations. This is recorded in a
binder kept in the instrymenggoom.

C
&
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SECTION 5: ANALYSIS PROCEDURE
Sample Selection
In the alcohol testing section it is common to receive items that contain multiple containers
(units) submitted as a single item. In these instances the analyst must determine which and
how many of these units must be sampled and analyzed. The sampling plan listed
describes how the alcohol testing section makes sampling decisions.

Blood samples are usually collected in forensic alcohol testing kits containing tw: p
tubes. Blood collected from an individual sequentially into the same type cangde treated
as one item even when only one tube is sampled. The analyst report i e number of
tubes contained in the item along with the result of that item.

Blood collected into different types of tubes will be consider s separat®items. The analyst
should use their expertise in selecting the best tube for t nalysis rgguired and his/her report
should indicate only the tube being tested. Any additionafubes i the ®em can be indicated in
the notes field of the LIMS.

Beverage and homebrew samples can often have multipl@ urtts collected and submitted as the

for the e may only require that one of these
will indicate what was present in each item

same item. In many instances the legal negg
units be analyzed. In this case the analy§

mL gray top tubes of yellow, clou
reported for the tube that w.

sampling plan. istical sampling plan used by the alcohol testing section is the
hypergeometri .9l he confidence level associated with this sampling plan must be 95%
confidencgatha 90% of the units contain the analyte. The decision about whether full
testing f @ ired or a sampling plan is employed will be made on a case by case basis. When
as linglan 1S employed details will be provided in the notes of the case record.

Preparation

calibration standards, whole blood control(s), and bloods (or beverages) to be analyzed
from the refrigerator and allow to warm to room temperature prior to sampling. Glass headspace
vials should be set up in the large test tube racks. Prepare two vials for each sample and
control that is to be analyzed. Set up one vial each for the blanks, mixed volatiles control and
calibration standards. A blank is run as the first sample in each sequence and a blank and the
mixed volatiles control is run following the calibration standards. Calibration standards are run at
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the beginning of each sequence and whole blood controls are run after every five case samples

and as the first and last unknown sample of each run. A sample blood alcohol sequence can be
found in the instrument binder located in the instrument room. Label the autosampler vials,
using indelible marker, with the appropriate lab number, calibration level, or control. The
autosampler will accommodate 70 vials.

Begin sample preparation by priming the diluter/dispenser with the internal standard t.
Ensure there is sufficient internal standard diluent in the bottle to dilute the entire runi. Make sure

several times prior to sampling. Dispense 2 mL of internal standard dilue
sample, calibration standard, or control into the headspace vials usin

Wipe the tip of the dispenser between each sample with a Kimwipg.
caps and crimp tightly onto the vials. Continue this process for all

oV
mple§ @hthe run.

Beverage and homebrew samples that contain ethanol neg#'a @reliminary dilution before the
diluter/dispenser process. These samples may be diluteél 1:100@with @eionized water. The
dilution factor can then be adjusted by the analyst if geeddg basegl on the test results. The
resulting ethanol concentration will then need to ulti by the dilution used, and then
converted to volume of ethanol per volume of liqui by the density of ethanol. For
example:

0.050 g/100 mL (ETOH concentratio gilution factor) + 0.789 g/mL(density
ETOH) = 6.3 mL/100 mL (final Hgo gtration)

In this example, the beverage wolld 0&,6.3% ethanol by volume. The “proof” would be twice
that, or 12.6.

(G® Setup

d eup gas is supplied from tanks in the vehicle exam room.
ame are supplied by compressed gas tanks located in the
ically check all tanks to ensure the pressure is not below 500 psi.

Instrument Preparati
The helium for the carrie

import thod parameters are located in the binder next to the instrument. Place
all vials | o sampler tray in the order they are listed in the sequence table. A review of
via mef must be performed on the run prior to the sequence being initiated. This review
will ctmented in the operator section of the Sequence Parameters which appears on each

chrom@&togram on the run. Next to the operators name VC and the initials of the person
performing the review will indicate the review was performed. The review may be performed by
any SCDL employee. If it is not possible to perform a review of vial placement prior to the run
being analyzed the analyst may print a copy of the sequence table and have the review
performed after the runs completion as long as the vials are not removed from the auto sampler
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tray. This will be documented by the reviewer’s initials on the printed sequence table and will be
scanned into all the case files in the run.

Software Usage
Sequences are imported into Chemstation using the LIMS. Instructions on sequence
importation are located in a binder next to the instrument. For additional

instructions on how to use the Chemstation software refer to the manufacturer’s
instructions. x
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SECTION 6: CRIME LAB REPORTS

Upon completion of the run verify that negative control or blanks demonstrate no measurable
ethanol and that the mixed volatiles control has baseline separation of all components.
Calibration standards should read within +/- 0.005 or 5%, whichever is greater, of thef ected
value. The whole blood controls should test within +/- 0.005 or 5%, whichever is greater, @f the
mean analyzed value determined when the lot was run initially. If a whole bloo ntrol i
range, then the samples bracketed by that control must be repeated. If a blank, mi olatiles
control or calibration standard is out of range the run should be rediluted &

The two analyzed values for each unknown sample must agree withj
whichever is greater. The reported value is the average of the tw&analyZedgalues truncated to
three decimal places. For measurement of uncertainty see Appendix A.

None Detected will be reported for analyzed values less ghan offequaijto 0.009 g/100mL.
Linearity is established from 0.025 to 0.400 g/100mL. Alc@hol valyes greater than or equal to
0.010 and less than 0.025 g/100mL will be reportedf@s les§than 0.025 g/100mL. Samples with
alcohol values over 0.400 g/100mL will be diluted n

and run into each case file and generating
g data are located in a binder next to the

A LIMS system is used for compiling all casg
crime laboratory reports. Instructions fog

When the analyst determines the r plete and ready for review he/she should record
the date in the date of completiori§ notes function in the LIMS. The analyst should
then affix their electronic si

After reports are signe
administrative review.

sis the glass headspace vials should be disposed of in the appropriate
e evidence returned to the evidence section if no other testing is

At the completighfrof a
biohazard conginer a
required,
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SECTION 7: CASE FILES

Case files are stored electronically in the LIMS system. Each case file is composed of:

A copy of the chromatogram for each duplicate
A copy of the chromatograms for the blanks, mixed volatiles control and each calibration

standard and whole blood control
The compound summary of the instrumental run
The analyst’s worksheet
The Laboratory’s Request for Laboratory Services

Chain of Custody Documentation
The Crime Laboratory report

Any case related correspondence %
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SECTION 8: PROFICIENCY TESTING

The guideline for satisfactory completion is based on the manufacturer’s expected results and
the average of all respondents. This means + 10% or + 2 standard deviations of the ge of
all respondents for samples. Proficiency test results are maintained by the Quality Mana@er.

<
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SECTION 9: CALCULATIONS BASED ON BLOOD ALCOHOL CONCENTRATIONS

It is common for court proceedings to inquire about calculations based on a known blood alcohol
result. These include the number of drinks ingested to reach a certain blood alcohol
concentration or what a person’s blood alcohol level might have been at a prior tim e has
been research in the field of alcohol absorption and elimination and there are a variety of
methods for performing these calculations. While most methods are reliable a
similar conclusions one method was selected by this laboratory in an atte
expert testimony.

Determination of Expected Blood Alcohol Concentration
Absorption of ethanol in the body begins immediately followin
of the alcohol consumed is absorbed through the stomach
through the lining of the intestines. Alcohol absorbed thgugh tie stoMach and intestines enters
the blood stream and begins diffusing into the body tissuejimmediately. The time necessary to
reach the peak blood alcohol concentration after dgftking c@ases varies but on average is near
45-75 minutes.

The formulas used by this lab for calculatj xpected blood alcohol concentration are:
Male:
(155 Ib/persons weight) * (0! (# td. drinks) = Expected BAC
Female:

(155 Ib/persons W&. ) * (# of std. drinks) = Expected BAC

A standard drink is@lefi s @ ounce of pure ethanol, which is equivalent to (approximately):
12 0zb
4-6 oz t@ble win

1. 0 r@of distilled spirits
Thigform¥& can also be used to determine the approximate number of drinks required to reach
ap bl®od alcohol concentration.

Retroqkade Extrapolation

It is possible for blood alcohol samples to be collected significantly later than the time of the
incident; however, in criminal court proceedings the blood alcohol level at the time of incident is
often the more significant question. Research in the areas of alcohol absorption and elimination
has allowed for qualified personnel to extrapolate backwards from a reliable blood alcohol result

ing&stion. nerally, about 20%
theSgemaining 80% is absorbed
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and make estimations to the blood alcohol level at an earlier time. The limitation of retrograde
extrapolation is that the subject must be in the elimination phase of

alcohol metabolism (no longer absorbing ethanol) during the timeframe the retrograde
extrapolation is being performed.

Elimination of ethanol begins immediately upon entering the blood stream. The bo

metabolizes about 75-90% of ethanol by converting it to acetaldehyde, then to agetic aci
ultimately to carbon dioxide and water. Up to 10% of alcohol can be eliminated hang

through the breath, urine, or other body fluids. Other methods of oxidation unt

remaining elimination of alcohol. Q

Elimination rates vary between individuals but generally do not vary@mucRl in a'gten individual.
The elimination rates used by this lab for retrograde extrapolation &re 0.0 0.025 g/100mL
per hour with an average of 0.017 g/100mL per hour.

Providing Opinions For Court Proceedings
In general, calculations based on a blood alcohol cogcentRation elicited as expert opinion

during testimony in court proceedings. In some i nces aywritten opinion is requested prior to
court proceedings. In this case the analyst should py€palg ayemo containing their opinion and
issue it to the requesting agency. For cases in which od alcohol analysis was performed
within the laboratory, the prepared memggill D&scanned into the imaging module for the
relevant case. Memos not relevant t % nalysis performed within the laboratory will be
aS@BFOPINIONYYYY (where YYYY is the year that

scanned into the imaging module f
e brgath alcohol database. A report should not be

the memo was written) located [
generated for expert opinion
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SECTION 10: TOXICOLOGY SEND OUTS

Toxicology services provided by Washington State Patrol to the Alaska Scientific Crime
Detection Laboratory are funded through a National Highway Traffic Safety Administration
(NHTSA) grant. The Alaska Scientific Crime Detection Laboratory does not currently send
evidence to Washington in non-driving offenses for drug toxicology analysis. EvidegCe Will be

sent to Washington State Patrol for drug toxicology analysis if the case meets OQ

following criteria:

- A Drug Recognition Expert (DRE) evaluation was performed

- The submitting agency requests a drug toxicology analysis a C olves a
driving related accident leading to the serious injury or fatadity ‘of aperson other than the
driver

- The submitting agency requests a drug toxicology a is, the case involves a driving

related offense, and a blood alcohol request is n ade

- The submitting agency requests a drug toxicology &nalysi$, the case involves a driving
related offense, a blood alcohol request is e andjits result is less than 0.100 g/100
mL

Note: At the blood alcohol disciplipg®StRervisor’s discretion, evidence from traffic related
cases not meeting the criteria out % e may also be sent to Washington State

Patrol for drug toxicology anaysi

Before staff members prepare eviflenc drug toxicology send outs, they will ensure that any

blood alcohol requests for ted cases are complete. Instructions for performing

Washington toxicology senMgQuts af® entering Washington toxicology analysis reports in the
od

LIMS are located in the hol laboratory.
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SECTION 12: ABBREVIATIONS
RPD: Relative percent difference

WBC: Whole blood control

RLS: Request for laboratory services %
HSS: Headspace sampler x

MV: Mixed volatiles
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APPENDIX A: UNCERTAINTY OF MEASUREMENT

The forensic alcohol discipline will become compliant with the Supplemental Requirements of
the American Society of Crime Laboratory Directors/Laboratory Accreditation Board espect

to measurement of uncertainty before July 1, 2012. x
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APPENDIX B: REVISION HISTORY

2012 RO | 2011 RO Location Revision made
Page Page
n/a 6 Document Structure Deleted Section 4: Quantitative Alcohol by
Headspace Analysis
all all Document Structure Section numbers updated as necessary
all all Document Structure Replaced "standard" and "calibrator" wit
“calibration standard" when approggi

all all Document Structure

2 2 Section 1

2 2 Section 1

5 5 Section 3

5 5 Section 3, Subsection 1 | Changed subfitle "Djluents" to "Internal Standard

Diluent"

5 5 Section 3, Subsection 1 Deleté@)"1. Stock Internal ... purchased for use."

5 5 Section 3, Subsection cletedl2. Working Internal Standard Diluent:"

5 5 Section 3, Subsecti AQtlefsentence "Chemicals that meet... when

available." to first paragraph
5 5 Changed "NaCl" to "sodium chloride" in first
paragraph
5 5 Added second paragraph starting with "A newly
prepared..."
5 5 Changed subtitle "Standards (Calibrators)" to
"Calibration Standards"
5 5 Sectipn 3, Subsection 2 | Broke paragraph starting at "Prior to using a new
lot..."
5 Section 3, Subsection 2 Added "(in duplicate)" in sentence starting with
"Prior to using a new lot..."
Section 3, Subsection 2 Added paragraph at end of subsection starting
with "After a new lot of..." to second paragraph
5 5 Section 3, Subsection 3 Added sentence "Chemicals that meet... when
available." to second paragraph
Section 3, Subsection 3 Changed 500 pL to 250 pL acetaldehyde
Section 3, Subsection 3 | Added paragraph after second paragraph starting
with "A newly prepared..."
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2012 RO | 2011 RO Location Revision made
Page Page
6 5 Section 3, Subsection 3 | Broke paragraph starting at "Prior to using a new
lot..."
6 5 Section 3, Subsection 3 | Added "in duplicate" to sentence starting wi
new shipment..."
6 5 Section 3, Subsection 3 Added paragraphs at end of subsecti
with "After determining the.®
6 5 Section 3 Added 4th subsection titled "Da
of Whole Blood Controls a

9 9 Section 5, Subsection 2
11 11 Section 6, third

paragraph
11 11 Section 6, third

paragraph
11 11 Section 6, fourth

paragraph "imported data and case file"
14 14 Section 9, SubsecH{@ In standard drink definition added

"(approximately)"
15 15 Last Pa Added the two sentences "For cases in
which...within the breath alcohol database."

16 n/a Added section on toxicology send outs
18 n/a Added section of abbreviations
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